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Sheng-Long Lee and Han-Hsi Liang 
The Effect of Pre-Etch Solvent Treatment on 
Electroless Plating of Polycarbonate 
Dr. Prasit Sricharoenchaikit 
Electroless Catalyst Bath Optimization 
N.V. Mandich 


Electronics/PC Boards 
Plating Blockout During Gold Electroplating of 
Hybrid Microwave Integrated Circuits 
John Reagan and Osama Qutub 
The Problems of Forecasting The World PWB Market— 
The Outlook for Survival in the Year 2000 
Raymond E. Pritchard 
Copper Foil Characterization and Cleanliness Testing 
Iris Artaki, Marie H. Papalski and Alton L. Moore 
The Use of Simple Material Balances to Solve Problems in a 
Circuit Board Manufacturer's Wastewater Treatment System 
OUR ON, WIE, FS FT sts ccctcnicesevensenasonecheisncerenenvcvensins Apr/68 
Recovering EDTA from Old Electroless Copper Solutions 
J.E.A.M. van den Meerakker .................cccscecseseceneeeeeeseeenees Apr/75 
Source Reduction of Chlorinated Solvents in the Electronics Industry 
I a re I ascent sswnsvepiabatinietinwvonenceste May/92 
Ultra Fine Line Resolution for Selective Stripe Plating 
Ean C. Miller 
Self-Induced Repair of Printed Circuit Boards 
C.J. Chen, J.P. Partridge, B. Hussey and A. Gupta Jun/45 
Bendable PCB Laminate: Properties, Fabrication and Applications 
Donald Greene and Connie S. Jackson 
Contact Materials for Electronic Connectors: A Survey of 
Current Practices & Technology Trends in the U.S.A. 
Morton Antler 


Electrophoretic Deposition 
New Capabilities and Applications for 
Electrophoretically Deposited Coatings 
Donald J. Sharp 
Anodic Electrophoretic Process Improvements Enable 
“Antiqued” Brass-Like Finish Production 
Howard M. Smith 


Environmental Topics 

Environmental Regulation is a Worldwide Concem 

FU AUTRE ONS. os sesawacevsncotorocessnkcverenssnesseosasoueivesio’ Jan/8 
Waste Treatment Process for Electroless Copper 

Jerry D. Holly Jan 
Ammonium Chloride Makes Good Sense for Chloride Zinc Platers 

William E. Rosenberg Jr., CEF and Fred H. Holland, CEF .. Jan/51 
The Protocol and the Clean Air Act: Ultimate Phasing Out of 

1,1,1-Trichloroethane 

Dennis Heydanek 
Tests of lron-Oxide-Coated Sand For Treatment of 

Plating Rinsewaters 

Mark M. Benjamin, Szufan Chang and Robert Bailey 


DECEMBER 1991 


Storm Clouds Overhead! (A&C) 

The Odyssey—Obtiaining a Variance from EPA (A&C) 

DOT Gets Into the Act (ES) 

Agency Reps Discuss Waste Minimization—THE “Hot” Topic of the 
12th AESF/EPA Conference 

Agency Representatives Address Concems 
About the Future 

Jobshop Successful in Obtaining Variance 

Finishers Who Practice Environmental Awareness 
Outside the Industrial Arena 


Operator Forum Sparks Lively Q&A Session 
Recycling Anodizing Rinsewater Using lon Exchange 
Lyle Kirman and Jerome Kovach 
The Use of Simple Material Balances to Solve Problems in a 
Circuit Board Manufacturer's Wastewater Treatment System 
RINE PU Cry ea neces setcesen piesvessesesewecoveviesnesnnerdees Apr/68 
Source Reduction of Chlorinated Solvents in the 
Electronics Industry 
ge | SR Oe May/92 


Enviroscope, 
Apr/12, Dec/42 


Finishers’ Think Tank, by Marty Borruso 
Jan/22, Feb/18, Mar/14, Apr/14, May/114, Jun/12, Jul/18, Aug/18, 
Sep/60, Oct/14, Nov/14, Dec/44 


Focus on Quality Management, by David Sugg 
III a8 oo coo sckvimatpiabeseanesnnsicsicesavevenieesets Jan/18 
The Magnificent Obsession 
Quality Teams—Fundamental to TQM Implementation 
Team Leadership Training 
The TQM Steering Committee 
Five Commandments for a Steering Committee 
ERLE LL ET Jul/10 
Does Quality Cost? Part Il: Prevention Costs 
Does Quality Cost? Part lll: Appraisal Costs 
Does Quality Cost? Part IV: Intemal Failure Costs 
Does Quality Cost? Part V: 

Extemal Failure Costs 
“And now a word from our sponsor 














yste 
Metal ification Industry 
m@ it Pumps! 
@ it Filters! 


@ It Agitates! 
@ it Treats! 


FLO KING’s versatile, portable, 
affordable system cannot leak or 
spill ... provides up to 3,000 gallons 
per hour of filtered solution ... is 
ideal for electroless, electro- 
plating, printed circuit, and even 
pre- and post-treatment 
formulations ... quickly and 
cleanly carbon treats excess 
organics using easy-to-attach 
accessories ... produces aggressive, 
directable solution agitation ... is 
available with a unique reusable 
filter media ... and is simple to 
operate! 


If You Need a Filter System Tomorrow Call Us Today! 
FLO KING, 1320 BENNETT DR., LONGWOOD, FL 32750 USA 
‘¢ PHONE 407-331-4634 - FAX 407-331-0575 ] 


Free Details: Circle 138 on postpaid reader service card. 87 














Gold 

Plating Blockout During Gold Electroplating of 
Hybrid Microwave Integrated Circuits 
John Reagan and Osama Qutub 

The Probiems of Forecasting The World PWB Market— 
The Outlook for Survival in the Year 2000 
Raymond E. Pritchard 

Selective Pulse Plating of Gold and Tin-Lead Solder 
Der-Tau Chin and M.K. Sunkara 

High Reliability in Surface Finishing Critical Components for 
Smart Weapons and Safe Aircraft 


Marty Borruso 

Wear Reliability of Gold-Fiashed Palladium vs. Hard Gold on a 
High-Speed Digital Connector System 
Edward J. Kudrak, Joseph A. Abys, Igor Kadija and 
Joseph J. Mai 

Studies on the Distribution of Bright Gold Electrodeposits 
Ronald J. Morrissey 

Electroless Deposition of Gold Using Benzyl Alcohol as 
Reducing Agent 


Historical Notes 

ASTM Committee B-8 to Mark Golden Anniversary 
James K. Long 

Surface Finishing: An Unsung Hero of the Gulf War 
Don Bauer, John Carraway and Diane Hillyer 

32nd William Blum Lecture: “From Art to Technology— 
Developments in Electroplating in Japan” 
Dr. Tadao Hayashi 

Technology and the wean Market 


William J. Madia 


Focus on the IUSF 


MFSA News Digest 
MFSA News Digest Jan/94, Feb/81, Mar/98, Apr/98, May/146, 
Jun/108, Jul/92, Aug/94, Sep/106, Dec/76 





OFF WITH THE OLD 
ON WITH THE NEW 
IN SECONDS 





DISPOSABLE, SLIP-ON 
DANGLER HEADS... 
*& SAVE PLATING TIME 
* PROLONG CABLE LIFE 
AND 
%* PERFORM FOR PENNIES 


NO LOST PLATING TIME. Slip off built-up heads, and slip on 
fresh, new heads without removing Dangier Assembiy from barrel. 
LONGER CABLE LIFE. Removing heads before the plating 
build-up is excessive, prolongs the life of the Dangler Assembly. 
INEXPENSIVE. Field studies have shown that using our 
disposable heads costs just pennies per barrel load to use. 


CHANGE HEADS IN SECONDS 


NEW DANGLERS LEAD THE WAY TO 
IMPORTANT PRODUCTION ECONOMY. 


U.S. Pat. #4,111,781 


ANGLERS “ 


189 MACKLIN ST., CRANSTON, RI 02920 (401) 944-1969 
* Danglers are patented in the United States, Foreign Rights reserved. 


Distributor Inquiries Invited 
ss _—‘ Free Details: Circle 139 0n postpaid reader service card. 





Molybdenum 
A New Method for Plating on Molybdenum 
Sue Troup, CEF 


Developments in Alkaline Zinc-Nickel Alloy Plating 
Robert R. Sizelove 
Mechanism of the Codeposition of Titania Particles with 
Nickel from Fluoborate Baths 
G.N.K. Ramesh Babu, V.S. Muralidharan and K.|. Vasu .. May/126 
The Effect of Additives on the Intemal Stress of 
Nickel Deposits from Watts Baths 
Shih-Min Lin and Ten-Chin Wen 
Ni-Cr-P Plating Bath Characterization by lon Chromatography 
R.E. Faxel, Jr. and R.E. White 
Structures and Corrosion Characteristics of Electroless Nickel- 
Molybdenum-Phosphorus Deposits 
Sheng-Long Lee and Han-Hsi Liang 
Characteristics of Nickel-Flyash Electrocomposite Coatings 
C.S. Ramesh, S.K. Seshadri and K.J.L. lyer 


Organic Finishing/Painting 
Anodic Electrophoretic Process Improvements Enable 
“Antiqued” Brass-Like Finish Production 
Howard M. Smith 
Painting on Composites: Teamwork Makes Change to 
Water-Reducible Coating Easier 
Bill Ballway 
Matching & Controlling Custom Color Coatings 
Gilbert W. Dissen 
Harley-Davidson’s Paint Facility: 
A $24-million Investment in Quality 


Palladium 
Wear Reliability of Gold-Fiashed Palladium vs. Hard Gold on a 
High-Speed Digital Connector System 
Edward J. Kudrak, Joseph A. Abys, Igor Kadija and 


Physical Vapor Deposition 
Deposition of Dense and Hard Coatings by lon-Assisted and 
Plasma-Assisted Vacuum Processes 
Kari C. Guenther 


Phosphating 
The Role of pH in Phosphatizing 
Walter R. Cavanagh and Richard R. Cavanagh 


Plant Design and Equipment 
Automatic Hoist System Control: Timeways, 
Computers Make It Run Smoothiy 
Tom Brady and Richard Van Kirk pi 
Design and Installation of New Plant Positions the Royal Mint (UK) 
to Meet Global Demand for White Coin 
Stewart Hildred Jun/19 
Plating on Plastics 
Young Designers Create Cars of the Future, 
Using Plated Plastics 
The Effect of Pre-Etch Solvent Treatment on 
Electroless Plating of Polycarbonate 
Dr. Prasit Sricharoenchaikit 


Pretreatment and Organic Finishing, 
by R.W. Phillips Ill and R.W. Phillips Jr. 
New Year's Resolution: Preventive Maintenance 
Ugly Surprises & the Monday Moming Blues 
G. Lowell Tupper 
Quality Control Can Control Quality 
Ken Carder, CEF-COE 
Yesterday's New Is Now Today's Old . es 
Your Shop: Think Nothing's Changed? Think Again! eee: Jun/14 
Making Quality Products: Don’t Gamble! .................cecececceeesees Jul/12 
Troubleshooting ae Lines 


Choosing a Supplier 

James V. Pavlish 
Some Wise, Common-Sense Tips On Paint Application 
II cancer ccecianisesavhcncevoscencoosininccanescassivamancssnaiie D 


PLATING AND SURFACE FINISHING 





Pulse Plating 

Selective Pulse Plating of Gold and Tin-Lead Solder 
Der-Tau Chin and M.K. Sunkara 

Study of Pulsed Electrolytic Deposition of Aluminum onto 
Aluminum, Platinum and Iron Electrodes 
Georgia Manoli, Yannis Chryssoulakis and 
Jean-Claude Poignet 

Properties of Pulse-Plated Hard Chromium from a 
Self-Regulating Bath 
S.H. Han, D.Y. Chang and S.C. Kwon 


Readers Speak 
Apr/16, Sep/49, Dec/34 


Recovery and Refining 
Recycling Anodizing Rinsewater Using lon Exchange 
Lyle Kirman and Jerome Kovach 
Recovering EDTA from Old Electroless Copper Solutions 
J.E.A.M. van den Meerakker 
Zinc Recovery in the Steel Industry: 
New Process Developed in Ohio 
Cadmium Compliance Achieved with Electrowinning 
Joseph Shaulys, CEF, and Bob Rovinellli ......................... .Sep/42 


Regulatory Update 
New Rules to Prevent the Accidental Release of 
Highly Hazardous Chemicals 
Richard A. DuRose Mar/16 
Rinsing 
Modeling Electroplating Rinse Systems Using 
Equation-Solving Software 
Andrew C. Hillier and Dr. Clifford W. Walton, CEF Nov/72 
Safety and Health 
The Protocol and the Clean Air Act: Ultimate 
Phasing Out of 1,1,1-Trichloroethane 
Dennis Heydanek 
Safety in Surface Finishing, Part |: It Starts With You 
Safety in Surface Finishing, Part ll: Dangerous Chemicals 
Safety in Surface Finishing, Part Ill: Some Final Tips 


Selective Plating 
Ultra Fine Line Resolution for Selective Stripe Plating 
Ean C. Miller 


Pp 
Fastener Jobshop Finds Benefits in Total Quality Management 


High Reliability in Surface Finishing Critical Components for 
Smart Weapons and Safe Aircraft 
Marty Borruso 
Design and Installation of New Plant Positions the Royal 
Mint (UK) to Meet Global Demand for White Coin 
Stewart Hildred 
Water Conservation & Waste Minimization at Hudgins Plating 
Phillip J. Dalton 
Electrolux—its Sweeping Success Depends on Quality 
Clean Shop Practices Ensure Quality & Quick Tumaround at 
Technical Plating 
Harley-Davidson’s Paint Facility: 
A $24-million Investment in Quality 


SMT Topics, by James P. Langan 

Surface Mount Technology and 

Printed Circuit Board Fabrication 
Flux Compatibility with Solder Mask 
Solderability Requirements of SMT 
Electroplating SMT Components 
Organic Coatings for Preserving Copper’s Solderability 
HASL Advantages and Limitations 
Design for Manufacturability 


Copper Foil Characterization and Cleanliness Testing 
Iris Artaki, Marie H. Papalski and Alton L. Moore 
Statistical Process Control: Assignable Causes and 
Data Forecasting 
Thomas M. Tam and Paul R. Scherer 


DECEMBER 1991 


Structure and Properties 
Structures and Corrosion Characteristics of Electroless Nickel- 
Molybdenum-Phosphorus Deposits 
Sheng-Long Lee and Han-Hsi Liang p/s: 
Mechanical and Chemical Properties of Periodic-Reverse-Plated Ni- 
P Amorphous Alloys 
Dr. Robert L. Zeller lll and Dr. Uziel Landau ... ... Dec/53 
Test Your Plating IQ 
Jan/90, Feb/74, Mar/90, Apr/95, May/134, Jun/103, Jul/89, Aug/87, 
Sep/102, Oct/83, Nov/103, Dec/66 


Testing and Analysis 
Easy Chemical Analysis of a Sulfuric Acid Aluminum 
Anodizing Bath 
Toshihiko Sato and Kyoko Kaminaga 
A Study of Rapid Direct Potentiometry to Measure Trivalent 
Chromium Content in a Chromic Anhydride Plating Bath 
Huang Yongxia, Zhang Yizhen and Huang Dinggi 
Hydrodynamically Controlled “Hull Cell” 
|. Kadija, J.A. Abys, V. Chinchankar and H.K. Straschil 
Deembreben of Low Levels of Ammonia in an Electroless 
Copper Plating Bath Using Reactive lon Exchange 
N.M. Martyak and Bruce McDulfiie 
The Lu Cell—A Hull Cell with a Rotating Cathode 





A Quick, Simple Method for the Determination of Gold 
Concentration in Electroplating Solutions by High-Performance 
Liquid Chromatography 
Michael Powers, Fred Hoppe and Joel Gannotti 

Using Taguchi Techniques to Analyze Dendrite Formation in an 
Acid Copper System 
Dr. Haewei H. Wan and Dr. John E. McCaskie 


Tin 
Electroless Tin Plating through Disproportionation 
H. Koyano, M.Kato and M. Uchida 


Vacuum Deposition 
Deposition of Dense and Hard Coatings by lon-Assisted and 
Plasma-Assisted Vacuum Processes 
Kari C. Guenther 


Waste Minimization 
Waste Minimization and Pollution Prevention at 
Pratt & Whitney Aircraft 
Peter Gallerani, CEF, and Rick McCarvill 
Agency Reps Discuss Waste Minimization—The “Hot” Topic 
of the 12th AESF/EPA Conference 
Agency Representatives Address Concems 
About the Future 
In-Tank Filtration/Solution Purification: 
A New Concept in Waste Minimization 
Gene Horvath 
Heavy Metals Waste Minimization: Practice and Pitfalls 
John Rosenblum and Mazen J. Naser 
Source Reduction of Chlorinated Scivents in the 
Electronics Industry 
ne he ee gh | SSE een May: 
Water Conservation & Waste Minimization at Hudgins Plating 
Phillip J. Dalton J 





Wastewater Treatment 
Tests of Iron-Oxide-Coated Sand For Treatment of 
Plating Rinsewaters 
Mark M. Benjamin, Szufan Chang and Robert Bailey 
The Use of Simple Material Balances to Solve Problems in a Circuit 
Board Manufacturer's Wastewater Treatment System 


Zinc 
Ammonium Chloride Makes Good Sense for Chloride Zinc Platers 
William E. Rosenberg Jr., CEF and Fred H. Holland, CEF .Jan/51 
Protective Action of Chromate Conversion Coatings 
Romas Samaitis and Eimutis Juzeliunas 
Developments in Alkaline Zinc-Nickel Alloy Plating 
Robert R. Sizelove 
Zinc-Alloy Electrodeposits For Improved Corrosion Protection 
Gary W. Loar, Klaus R. Romer and Tetuhiro J. Aoe 
Zinc Recovery in the Steel Industry: 
New Process Developed in Ohio 








